The phenomenon of heart rate overshoot has been examined in 6 high-school athletes aged 15-16 years and in 8 university athletes aged 19-20 years. The incidence was 100% over distances of 50, 100 and 200 metres, and only one subject failed to show an overshoot following a 400 metre run. However, the overshoot was relatively larger and more long-lived following the shorter runs. While an accumulation of anaerobic metabolites seems the most likely explanation of the phenomenon over the longer distances, in the 50 metre event the Valsalva manoeuvre may also make some contribution.
previously demonstrated that the threshold intensity of effort needed to cause a postexercise overshoot of heart rate was as low as 140 beats/ min in some subjects. The incidence of overshoot increased with loading, reaching 65% with maximum aerobic work bouts. More recently, Yamaji and Shephard (1986) noted that the incidence of overshoot further increased to 65-95% following one minute bouts and to 95-100% following more intensive 10 sec bouts of supramaximal work on the cycle ergometer.
McArdle et al (1967) looked at brief running events, and found an overshoot following a 60 yard (55 metre) dash, but not following longer running events. The purpose of the present study was to re-examine the extent of heart rate overshoot following four running events (50 m, 100 m, 200 m, and 400 m).
METHODS AND PROCEDURES Subjects
The subjects were six senior high school students aged 15 to 16 years, and 8 university students aged 19 or 20 years. The former had recently joined the track and field club at their school. The latter had trained 2 to 3 times per week for 2-5 years as members of the track and field club at their university, but were not elite sprinters. Physical characteristics and track times are summarised in Table 1 Heart Rate Measurements The electrocardiogram was recorded by telemetry (CM5 leads) at 50 mm/sec. All participants showed a normal rhythm and waveform during all tests. A "Digitimatic" caliper (Mitutoya, Japan) was used to measure R-R intervals in successive groups of three. Readings were taken to the nearest 0.1 mm, all values being converted to the corresponding instantaneous heart rates.
RESULTS
A typical heart rate pattern prior to, during and following the four running bouts is illustrated in Fig. 1 . There was an anticipatory increase of rate prior to each event. The heart rate increased rapidly during the initial stages of each running bout, and then climbed progressively towards a maximum as each run proceeded. The longer running events tended to elicit higher peak heart rates than the shorter races, and a plateau was approached in the latter stages of the 400 m run.
In general, an overshoot was seen following all four runs. However, the duration of this phenomenon was greater following the shorter runs than after the longer events. Moreover, in the older students, the rate of increase of heart rate during recovery was also somewhat greater for the shorter events (Figs. 2 and 3). The relative magnitude of the overshoot (expressed as a percentage of the immediate end-exercise value) was less over the longer running distances; in other words, the heart rate overshoot was more marked and longer-lived after the shorter running events (Figs. 4 and 5). However, there was little difference in the peak heart rate or the relative overshoot between the 200 m and the 400 m running events.
The peak heart rate was reached as late as 15 to 21 beats following the 50 m dash and the 100 m sprint, but occurred only 6 beats after the 200 and 400 m races.
The overshoot was more marked for both the high school and the university athletes following the shorter runs. In the 50 metre event, all 14 subjects showed an overshoot from the fourth to the tenth 3 heart-beat interval, 9 of 14 still showed an overshoot at the twentieth such interval, and 3 of 14 at the thirtieth interval. For the 100 metre event, all 14 subjects developed an overshoot from the second to the fourth interval, 11 of the 14 still showed this at the tenth interval, and the final overshoot (2 of 14) was seen at the twentieth interval. After the 200 metre event, 12 of 14 subjects demonstrated an overshoot in the second interval, but the proportion dropped to 2 of 14 by the tenth interval, with no overshoot beyond the twelfth interval. The pattern was rather similar for the 400 metre event, 10 of 14 subjects having an overshoot in the second and third intervals, 2 of 14 in the tenth interval, and none thereafter. group.bmj.com on June 21, 2017 -Published by http://bjsm.bmj.com/ Downloaded from exercise, a proportion of subjects show a heart rate overshoot following both submaximal and maximal aerobic work (Yamaji and Shephard, 1985 (Yamaji and Shephard, 1986 cycle ergometry (Yamaji et al, 1984) also noted that when E I tab \ the heart rate was high, it was less likely that an overshoot would be observed.
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